This work presents an automatic method to characterize the presence or absence of the epiretinal membrane (ERM) in Optical Coherence Tomography (OCT) images. To this end, a predefined set of classifiers is used on multiple local-based feature vectors which represent the inner limiting membrane (ILM), the layer of the retina where the ERM can be present.
Introduction
Optical Coherence Tomography (OCT) is a non-invasive imaging technology which is able to obtain in vivo, cross-sectional and high-resolution images from within the retina. These benefits helped to establish the OCT technique as one of the most widely used techniques for medical imaging. OCT is used in the analysis of pathologies such as glaucoma, Age-related Macular Degeneration (AMD) or Diabetic Macular Edema (DME). Among other eye-related pathologies, OCT imaging can be used to detect the early presence of the epiretinal membrane (ERM) in the surface of the retina, which is crucial to avoid further deterioration, blurring or distortion of the central vision in the affected eye.
This work [1] presents a fully automatic methodology to identify the ERM presence in the OCT images. Other works are focused on the use of manual markers or supervised detections by the specialists, whereas this methodology faces a precise and automatic identification of the region of interest and classification of the points inside this area without the need of any external input.
Methodology
The identification of the region of interest (ROI) is done by means of a deformable model which adapts its contour to the ILM layer, area where the ERM can be present.
Once the ILM is identified precisely, we define a feature vector from a local window around each ILM point by applying a feature extraction procedure, as seen on Figure 1a .
Finally, the points of interest inside the ROI are classified using the obtained feature vectors to identify the presence or absence of the epiretinal membrane. Result from the classification process. The circles show the area where the ERM is placed on the ILM, whereas the squares represent the ERM that is separated from the retina.
Experimental Results
This methodology was proved by using a dataset of 129 OCT images. 120 samples were equally taken from the complete dataset, highlighting zones with and without ERM presence. Multilayer perceptron, naive Bayes and random forest classifiers were tested to establish the validity of the proposal on top of refining the accuracy and quality of the results. Results (Figure 1b) show the areas with ERM presence, differentiating between areas where the ERM is next to the ILM and areas where the ERM is separated from the retina.
